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INTRODUCTION

This report, as originally issued, contained the observations made
by examination of the wreckage of C-46 DM, B-908, at the Air Asia facil-
ities in Tainan, Taiwan, during the period from July 4 through 11, 196k.
This August 14 revision retains all. of the original report, with several
typographical errors corrected and several clarifying details added.
Purther, this revision includes Appendices I through III: (I) giving
more detailed information on.the laboratory examination of the elevator
trim tab cables, (II) the results of laboratory examination of the right
aileron down cable separation, and (III) pertinent information on C-46

modifications and FAA approved limitations.

To facilitate the examination at Tainan the many pieces of wreckage
were laid out on the ground in one major mock-up simulating the general
shape of the airplane in expanded form and in several lesser mock-ups.
The loose fuel tanks were positioned on the ground forward of the corre-
sponding wing wreckage in the main mock-up. ' The lesser mock-ups consisted-
of separate layouts of the loose flight control system wreckage, crew
seat parts, cabin seat wreckage, and the landing gears Due to limited
time prior to the inquiry in Taipei on July 1k, the notes on the auto-
pilot servos and landing lights were included on pages 19 and 20 of .the
"Report of Investigation of Powerplants, Civil Air Transport C-U46
Accldent", prepared by Mr. Hallman.

The written matter contained herein is supplemented by various
photographs of the wreckage, both general views and specific details,
the only. copies of which were submitted at the accident inquiry on.
July 14. At the end of this report the results of the examination are
summarized.
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RESULTS OF EXAMINATION

Main Entrx and Cargo Door

~ The main entry door remained in one pilece with dlstortion of the lower
part and the rear part of the inside lining pulled loose and distorted.
A two foot portion of the forward cargo door remained attached to the
mein entry door by the upper door hinge. The lower hinge was broken.
The inside handle of the main entry door operating wechanism was found

" in approximately -the door open position being 10 degrees short of the

straight up position and was ‘Jemmed in this position by the ‘rear portion
of the circular plate being bent forward over the handle. The surface of
the cabin side of this handle was practically free of any marring or other:
indication of loading by any hard object. Both inside and outside door_] '

" handles were undistorted. The outside handle was in the corresponding
" position and the entire latching mechanism was intact except that the
-rod to the bottom latch pin was bent in the area where the door wes

distorted and the rear and top latch pins were out of position. At
the rear latch pin position, the door frame was broken and distorted,
being curled both up and down at the break. The top latch pin was
found to be protriding epproximately one-half inch through the door

'frane, having punched through from the inside at a point epproximately 2

inches inboard and slightly aft of its normal location. The door frame
was broken in line with the forward edge of the hole through which
this lateh pin normally protrudes.

The inside handle and inside cover of the door were removed to permit .
detailed inspection of the operating mechanism. This mechanism was
intact and in operating condition except for the previously mentioned
damage to the lower rod and the latch pins. The rear end of the "CLOSED"
plastic placard was broken off through the rear attach screw hole. The
inner surface of the circular plate was not marked by the door handle
except through an arc from about 10 degrees to about 20 degrees from the
fully "OPEN" position of the handle. '

The top latch holg for the main entry door was undistorted. The rear

- hole was deformed at the bottom corner. The bottom hole was distorted at

the outer (flat) edge.

ALl four of the pin type latches on the bottom of the front and rear’
cargo doors were .found in. ‘the extended "CLOSED" position and most of them’




Mein Entry and Cargo Door (continued)

Jjammed in this p031tion. Three of the toggle latches were still attached 
and in operating condition but the rear one on the rear door was torn :
off and missing.

Three latch pin holes in the door sill for the: cargo doors ghowed -
no noticeable distortion; the most forward one was not found. -The most
forward plate for the toggle latches also was missing, the next two.
were torn out and the most rearward was intact and undistorted.

Pasgenger Cabin

All of the 53 passenger seats and the two stewardess . seats were
accounted for.. In general, the leg structures were buckled and broken -
due to loads. acting to the left, downward, end forward and with the
- legs separated from the Wedgit fittings. Most of the seat belts were
unbuckled without any noticeable damage due to high impact loads,
although several.remalned buckled and two were cut through the webbing
. after being mud splattered. No indication of fire damage or other
- damage thaen that consistent with crash impact destruction was noted.

The other wreckage from the cabin area disclosed no evidence of -
damage other than that due to crash impact loasds except that in the
extreme rear end two indications of burning were noted. . One instance-
of this-was burned fragments of fiberglass insulation and one small ‘

_section of cabin lining remaining attached to the upper fuselage shell

between Station 688 and TOk in the lavatory area. Scorching and charring . -

was predominant at free edges of the torn meaterial in a manner consistent =
with short period burning after crash impact. The paianted skin in this |
area showed only very minor indication of heat damage, most of it being in
the zinc chromate finished area normally covered by the dorsal fin which was
free of fire damage.

The other instance of fire damage was found in a crumpled plece of
fuselage shell fram the left side in the area of Stations 651 to 688.
Fragments of fibergless insuletion and the edges of paper towels in a

container on this piece of wreckage were charred. However, the painted
metal structure showed no indications of heat damage. The charring of.

_the fiberglass insulation was most predominant on exposed edges of the

-torn materisl with little or no damage to the areas wedged into’ folds
of the crumpled skin. This is indicative of wvery short period exposure
to burning after the crash impact damage occurred.

~ Access Door Fram Cabin to Cockpit

The access door from the cabin to the cockplt was broken out of its -
bulkhead, the piano hinge remeining attached to the door, .and the lower

half_of,the door was fragmented. The spring type latch. and handles remained‘ 




~ Access Door From Cebin to Cockpit (continued)

in operable condition. The élide bolt on the cockpit side of the door = = . . | -

~ buckles. Another half of a belt with red webbing and a metal. to metal

structure attached were located. The tracks were not identiflable as to

was missing from its hou31ng, without any noticeable deformation of the e
housing to indicate the position of the bolt at the time of the crash. R

~ The portion. of the bulkhead containing the. latching housing for the :

glide bolt was not found

Crew Entrance Door

The crew entrance door was found nearly intact with the 1atch pins
and operating mechanism in the extended door "CLOSED" position. The

upper latch pin was displaced forward by crash impact loads. The'two R

hinges were torn out' of the door.
Crew Seats

Numerous fragments of the cockpit crew seats, including one seat
back cushion, were found with no recognizable evidence of any damage
other than that due to crash impact forces. The buckle half of one
belt was stlll attached to one of the pieces of seat structure. The -
other half of one belt was also still attached to . a fragment of seat
structure, one spot on the webbing showing indicetions of high 'loading.
Both of the above belt halves had black webbing and Air Assoc1axes type - -

type buckle was found attached to a piece of crew seat frame. The' o L
webbing and fittings were intact. . v ' ' i

Crew Seat Tracks -

Four pilot'end first officer seat tracks with small pieces of floor

pairs or right and left positions. All were broken through the most rear-
ward hole.  Two were broken through the nmost forward hole and one of

these two had a third break through the fourth hole from the front. A. :
third one was broken through the second hole from the front and the fourth
one was broken through the fifth hole from the front. There is no apparent
pattern to the track breaks or deformations of the 1ocat1ng pin holes in-
dicating seat positions on -the tracks at the time of impact.

Wirg Structure :

The wing structure was broken into numerous pieces, all of the defor-
mations and fractures being consistent with essentially rearward acting '
ground loads. . In general, there was remarkably little fire demage. There
was one small burned area on the top surface area which had covered the
rear fuel tank. There was relatively light fire damasge in the outer port:on
of the left center wing structure. Three pieces of right outer panel skin
forward of the aileron had the exterior paint charred and burned off
in some of their arees. ‘However, there was no continuity of fireidamage‘;




V Wing Structure (continued)

aéross'tears of mating,pieceé, indicating thet all of the observed fire.
‘demage on the wing occurred after the accident. S

'Flags

The. four wing flaps received moderate crash impact damage and remained
attached to sections of wing structure forward of each flap. However,
the lower chords of the olUfer bracket for the right inboard flap'and-of'
" +the inboard: brackets for both outboard flaps were fractured just aft s
of the spar attachment. In addition, the inboard end of the right out-. -
. board flap was mangled and separated from the rest of this flap. No o
fire damage was noted on the flap wreckage. All four flaps were in‘the-
retracted position at the time of the accident as indicated by the

retracted. positlons of the ‘hydraulic actuator struts.

Ailerons .

The right aileron was torn into six pieces by crash impect forces, -
.one of which just outboard of the tab was missing. No fire damage, not
even to the fabric covering, was noted. All six hinges were broken in
random-patterns,_but the hinge bolts connected parts of both wing and
aileron fittings in all cases. The entire tab was still attached to one
portlon of aileron by means of the complete piano hinge. All sections'
of the counterbelance weight remained attached to the leadlng edge except
ghort sections bridging breasks in the aileron.

The left aileron was torn into two pleces. The separation occurring
just outboard of the Wo. 3 hinge. The Nos. 1, 2 and 3 hinges still
attached the inboard section of aileron to wing tralling edge and rear
spar structure. Portions of the No. L and 5 hinge brackets were separated
from wing structure and still attached to the outboard section of aileron
by means of the hinge bolts. The bearing was broken out of the No. 6 o
hinge fitting riveted to the aileron and all portions of the bracket forward
. thereof were missing. The counterbalance weights remained attached to
the ailleron leading edge throughout their entire. length. There was no
fire demage to the left aileron. The tab remained attached to the iﬁboard
section of left alleron by means of the complete piano hinge.

Landing Gear

The tail wheel retract strut was found with the piston rod bent in:
zhe fully extended position which corresponds to the gear retracted posi-
tion. The wheel and tire remained intact and attached to. the tail wheel -
assembly.

Theiright meinulandingvgear strut showed no significant damage, the_"
. inner cylinder appearing to be unbent. The uplatch bolt on the dog leg was
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Landing Gear (cohtinued)

- bent toward the upper end of. the strut. The- left main gear strut was

in comparable condition, except. that the uplatch bolt appeared to be
straight. The left mein gear uplatch was found intact and still attached
to a portion-of nacelle wreckage. Both mdin gear tires were torn by
crash impact loads with no indication of prior blowout. The left wheel
brake drum rim was crushed inward in one area by crash impact loads.

This area was in line with the tire tears. When exeamired at Tainen the
left main gear retract strut wes in the extended position with. ‘the rod’
end fitting broken off. The right main geer retract strut was in the
compressed posgition without any damege restraining extension. It was
reported that when Tirst'observed after the accident both main gear
retract struts were in the fully extended position, which corresponds
to gears retracted : . . :

. Left Horizontal Tail

The horizontal tail on the airplane was the "E,& F" type with
serodynamic balance area and spring tabs on the elevators. The left
horizontal stabilizer was cut from the aft fuselage’ section inboard
of the stabilizer splice by means of a torch prior to transportatlon
to Tainan. In addition, the stub end of the elevator with spring tab -
was unbolted from the inboard hinge and the elevator torque tube. Also,
the spring tab certridge, the bellecrank to which it attaches, and
the push-pull rod extending into the fuselage were reported to have been
removed at this time. Nothing observed at Tainan would indicate -discon- . '
nection at any of these p01nts prior to the accident.

Almost the entire leading edge of the left horizontel stabilizer was
crushed by rearward and upward acting ground loads. In addition, the
gtabilizer structure was folded upward sabout a diagonal line extending
from about Station 80 at the leading edge to about Station 130 at the
rear spar. .The stabilizer tip was torn off by ground impact loads with
little damege except rearward crushing at the leading edge. The inboard
No. 1 hinge bracket remained intact with no noticesble distortion. The
No. 2 hinge bracket was bent outward and broken off sbout four inches
forward of the elevator hinge line, the two pieces remaining attached
to.the stabilizer and elevator respectively, with the hinge bearing and

bearing block demaged in the breakup. The No. 3 hinge bracket was found.

as a separate piece which was torn out of the stabilizer with ebout 10
inchés of rib forward of the rear spar still attached. The hinge bolt
remained in the hinge bearing having broken off the lugs of the hinge

‘fitting bolted to the elevator. The most outboard hinge bracket, No. h
" was bent outward and broken at ebout mid-point, the forward portion re-

maining with the stabilizer tip, and the aft portion still being attached
10 the outer section of" elevator by means of the hinge bolt and elevator
hinge fitting. :

The‘1eft-e;évator.ﬁds-séparated;into two pieces by crash impact . One




' Left Horizontal Tail (conﬁinued)

section extended from the tip to Station 87 (No. 2-hinge poinf) at the
leading edge with & tear running rearward and slightly inboard from the -
spar, just inboard of the No. 2 hinge, to the trailing edge at.the out-
board side of the trim tab balance weight cutout. This portion of the - -
left elevator was buckled upward -in line with the No. 2 hinge and down-
ward about half way between the Nos. 3 and 4”hinges. Most of the left
elevator outboard of the No. b hinge was missing, the remaining frag-
ments showing both distortion due to ground impact and melting due to
fire after being distorted. The paint on most of the top surface of this
piece of elevator and some of the bottom surface was charred and burned
away by fire after ground impact. This heat damage extended to the tear
at the inboard end, but the maeting skin inboard of the tear had no com-.
parable heat damage.  The trim teb remained attached to this section of
elevator by means of all three hinges. Both balance weights of this
trim tab remained intact and undistorted. -The tab itself was buckled

. 1n line with the previously mentioned upward buckling of the elevator.

There was one heat scorched section of the elevator uypér leading‘“

edge skin between Stations 70 and 85. Other than this the inboard (Station 87
to the root end) section-of elevator, which remained attached to the stabilizer

by means of the No. 1 hinge, and to the fuselage by means of the ‘elevator -
torque tube and the spring tab push-pull rod, was practically undamaged. -
The spring tab remained attached by all three hinges end its balance weight.
was undemeged. The push-pull rod extending forward from the spring tab
remained attached to the tab horn and was in an undameged condition. -The
spring tab cartridge, which had been removed, was the proper left hand

part.. Both 1t and the removed bellcrank were in good condition.

The trim tab push-pull rod in the left elevatorbremained attached to
the tab horn and to the tab idler at the elevator hinge line. The idler -

-part number was unknown with a bolt center length of approximetely 2- 11/161nches

which is the same as the length of the P/N 520-530-5722-1 idler used on-

the right elevator. The aft end of the shaft from the trim tab motor also
remained bolted to the idler. This consisted of the rod end which was
bent inboard. The shaft tube was broken off at the forward edge of the .
rod end. - The main part of this shaft was bent outward and remained attached
to the tab motor in the left horizontal stebilizer. The left tab motor
shaft on this airplane did not incorporate the compression spring normally
used on C-46 E & F type horizontal tails. Air Asia Aircraft Maintenance
Circular No.- 47, ‘dated February 27, 1956 describes this modification. The

teb motor was still installed in its bracket with the pivot studs properly. ..

gsafetied. The motor was in the full forward adjustment, cables taking

off at the forward end of the cable drum, which corresponds to full- down .
tab travel, and the motor was jammed in this position. The upper cable

' extended32:n&ms from the motor where it terminated in a cut end. The
lower cable extended 1l feet U inches from the motor where it terminated
'in a cut end. It 1s understoodnthqg,a short piece was cut from the end of




Left Horizontel Tail (continued)

one of these csbles for Mr. McBride of the Federal Avietion Agency, to ©
be examined for type of failure. Captein Teeters testified at ti~ “nquiry -
in Taipeil on July 14 as to which cable had been cut for this purposne.

Right Horizontal Pail ;

The right horizontal stabilizer had been cut from the aft section.
of fuselage by means of & torch prior to transportation to Tainen. It
was reported that the elevator had been disconnected from the stabilizer
by removal of the No. 1 hinge bolt, the Nos. 2, 3 and 4 hinge bearing
- block bolts, the bolts connecting Lhe elevator torque tube to the i
elevator, and the bolts at both ends of the spring teb push-pull tube .
extending from the elevator floating horn to the spring tab bellcrank
~ at the end of the torque tube extension. No condition was observed at
Tainen to indicate any disconnectionat these points prior to the accident.

The right horizontal stabilizer was undistorted except. for rearward
flattening of the leading edge over a gix foot span by crash loads- and
inward crumpling of the tip section by crash impact loads. The Nos. 1, -

2 and 3 hinge brackets remained intact without noticesable distortion. The
‘No. 4 hinge bracket was displaced inward with an inward bend several '
iriches aft of the .stebilizer rear spar and an outward bend Just forward .

of the hinge fitting. The paint on the outer surface of the stabllizer

was not discolored by heat or fire, but the fabric patches covering

three holes in the closing skin .just forward of the elevator - 1eading edge
were brittle from heat charring

The only significant damage to the right elevator was distortion of
the area from the No. 3 hinge to the tip in a manner consistent with the-
ground impact damage to the stabilizer tip and the distortion of the No. U
" hinge. The damage consisted of inward buckling along & chordwire line
Just outboard of the No. 3 hinge, upward displacement of the surfaces aft
end inboard of the No. k4 hinge, with a compression buckle in the upper
 skin extending inboard end aft from the No. 4 hinge, and upward displacement .

of the ‘elevator tip section outboard of the No. 4 hinge. At both the '
‘Nos. 3 and &4 hinges the leading edge upper skin and nose ribs were de-
formed by interference with the bottoms of the corresponding hinge brackets .
as the outer part of the elevator accordioned inward due to the ground
loads at the tip. When the wreckage was examined at Tainan the right
elevator was 1n two pieces, having been served along a chordwire line- :
approximately 23 indes inboard of the No. 4 hinge. However, it is obvious '
that this was done by cutting, hacking and bending after the prevmously
described impact damege had occurred.

‘The spring teb remained attached to the right elevator'by all three.
hinges and the counterbalance was intact. However, the tab skin was.. -
buckled just outboard of the counterbalance with the inboard end of the :
tab and the counterbalance displaced about 10 degrees nosedown relative to
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nght Horlzontal Tail (continued)

the rest of the spring tab. The spring tab push-pull rod was stlll

‘bolted to the tab horn-and to the bellcrank at its forward end. The

spring teb cartridge also was still properly installed and was the correct
right hand 'part. The bellerank was undamaged and properly attached to .
the bracket at the -end of the torque tube extension. It wae reported

- that prior to removal of the horizontal tall surfaces from the aft fuselage
at the scene of the accident, the entire spring teb and the spring tab
‘control assembly were in operable condition. Nothing observed durlng '
examlnation of the wreckage at Tainan would indicate otherw1se.

The rlght elevator trim tab was in- one pilece but dlstorted in a
manner consistent with the previously described ground impact damage

to the elevator. The inboard and center hinges were intact, still hol&ing"'

the tab to the elevator. -However, the lugs of the outboard hinge fitting

attached to the elevator were broken off at the hinge bolt which remeined .

in the fitting attached to the tab, the broken off portions of the lugs
still remaining with this assenmbly. This hinge fracture was consistent
with the ground impact damage to the elevator.

The right elevator trim tab push-pull rod was still bolted to the-

teb horn, but the idler at the elevator hinge line had been unbolted from,u»

both the push-pull rod and the pivot fitting. The idler was of proper
“type and in good condition. The trim tab shaft forward’bf this idler
was still attached to the trim tab motor. The latter was properly in-
stalled in its mounting bracket with the pivot -studs properly safetied.
The tab motor was in operable condition with the cables leading off the
drum at its forward end which corresponds to the tab full "UP" position.
The upper cable extended approximately 12 feet 6 inches from the cable -
drum where it terminated in a cut end. The lower cable extended approxi-
mately six feet from the drum where it terminated in a cut end. It was .
reported that a short section of cable with a broken end was cut from one
of these cables for Mr. McBride of FAA, 'to be examined in the 1aboratory
"for type of ceble failure.

This section of cable and thé one cut from the left elevetor trim tab -

motor were exemined by the CAB metallurgist, Mr. W.L. Holshouser, in
Washington, D. C., who reported by cabled message, in substance, the
v follow1ng

Cable sectioﬁs afé standard twisted steel one-eighth inch:
aircraft cable, seven strands, seven wires to strend.

Right eleuator trim cable appears to be- overload tension failure.

No evidence of 31gn1f1cant damage or wire fallure prlor to falling
,overload. : .

Teft elevator trlm ceble: Entire eight inch length shows serlous
wear to extent that all exposed wires around most of periphery in: each




" Right Horizontal Tail .(centinued)

thist of outer stranhs are worn to about one half orlginal diameter.

" In the last helf inch preceding raveled end there are thirteen wire

" ends showing in.a straight line along side. Center strand feiled in .
pure tension with no sign of previous damage or wear. Of the six
outer strands: . . .

. f_l. Shows four wires of the seven worn completely through at :
‘one point, two failed in. ten31on and the seventh with - earlier . o
'crimplng break . . _ , _ . o : o

A'2.2 One wire worn 80 percent prior to failure, four wires
i failed in tension, two wires severed earller by wear in the
i”unraveled area. : :

t3._ . Three wires have crimping failuie, one wire worn through
- one failed in tension, two separated in the'unraveled area.

L. Three\w1res have crimping fallures, two tensmon fallures,.
two broken in unraveled area. :

' 5.  One wire worn through, one crimped, and five failed in-
ten31on. s :

_'6.v _Five’wires failed in temsion, two disConnected in'unreveled
area.

Left cable wear and crimping pattern mey be indlcatlve of"
cables sliding over frozen pulley, turning axle of a split pulley,
" or some similar cable problem.

Vertical Tail

. The vertical tail on this airplane was the "D" type with only a trim
tab on the rudder. The vertical tail was found to have been unbolted

from the aft fuselage subsequent to the crash. The rudder had also-

been detached from the fin subsequent to the crash by removal of the

" hinge bolts and unbolting of the rudder torque tube.

There was rno noticeable distortion of the fin structure due to
aerodynemic or crash loads. All hinge brackets remained intact.
Ground fire burned the paint over most of the left side of the fin,
ennealing much of the skin, only the lower two feet of the left side
being essentially free of fire damage

The rudder was in compareble condition to that of the fin, the left-
skin being heat dameged from the top down to about three feet from v
the bottom. All hinge fittings and both counterbalance weights were in--
tact. The tab was still attached to the rudder in an undistorted condition
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Vertical Tail (continued)

with the push-pull rod still attached to the. control horn. and intact.“
When the wreckege was examined at Talnan the rudder tab motor had been
disconnected from the push~pull rod and idler at the rudder hinge line
and had been removed from the fin. Both the idler and the tab motor
mounting bracket were undamaged. The rudder tab motor remained in
operable. condition and the pivot stud holes and the meting surfaces

of the teb motor.and mounting bracket were not damaged by ebnormal

wear due to loose studs. When examined at Tainan the rudder tab motor
was in nearly the neutral position with both cables cut off approximately
.three inches from the tab motor. The free drum groove between the cables
leading off from the drum was approximately one-half groove space forward
of the parting plene of the motor housing, which corresponds to approxi-
mately one or two degrees left tab positlon.

_Flight Controls

' - 8ix major pieces and other small'pieces of the control column assembly;'
were available for examination. Included in the major pieces were the upperf

ends of both columns with.the hubs of the control wheels still attached.

The left wheel hub was found tight at sbout 140 degrees displacement

from neutral in the left wing down direction. The right wheel hub was

free to turn through a range from about 125 degrees from neutral in the
left wing down direction to about 100 degrees from neutral in the left
wing down direction. With continued rocking of the wheel and pulling on
the chains the wheel freed up and could be moved to other positions. The
complete chain was still attached to the right wheel sprocket with the

cable terminals and short sections of cable still attached to the chain
ends. The left cable was severed with moderate fraying and severe bending
set near the failure.. The right cable was severed short about one inch from
the end of the terminal barrel with a severe bending set in this length.

- The elevator control cable arm was broken off at the control column torque
+tube and was broken also in gbout T inches from the cable'attached point.
Approximately three foot lengths of both "elevator up" cables were attached
to the aft end of the link at the bottom of the control arm with short '

- severed ends, hav1ng the appearance of cuts.. The control rod tube extending

forward as a part of this:link to the forward bellcrank was broken off at the - -

- forward end of the forged terminal attached to ‘the control arm. The bell-
" crank, P/N 20-530~304k, was missing. '

The elevator bellcrank, P/N 20-530- 572& from the aft fuselage was 1n
good condition with short lengths of all four cables still attached and
with the ends cut. The push-pull rod which extends aft from this bell-
crank had been unbolted from it and was in good condition. . The lower
‘end of the elevator floating control horn was still attached to the aft
end of this push-pull tube with the casting fractured about 3 1nches from -
the swivel clevis. Thesfracture surfaces disclosed a rather coarse grain
structure. Exemination of the fracture area by means of a binocular

microscope dlsclosed cracks in the finished surfaces adjacent to the fracture _".
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Flight Controls 7(continued)

due to high overload stresses in this general area, which would not have .
occurred if there had been & fatigue crack starting at a stamped part
number through which the fracture occurred.

The elevator torque tube was intact with the two hinge fittings still
attached. Both spring tab push-pull rods, which extend from the floating
elevator horn to the bellcrenks in the elevators, were intact and in good
condition. The left spring teb bellcrank and cartridge, the latter of

"which was the proper left hend part, were intact and in good condition.

The remaining parts of the spring teb systenm are described in the sections
of this report on. the left and rlght horizontal tails.

Three. rudder pedals and all four rudder pedal arm - assemblies were -
accounted for. On-each arm assembly the push-pull tube to the sector

~was broken off at or adjacentto the arm assembly attachment. “A11 four

of the cable sectors were intact except that on one of them, one of the

‘lugs at the pivot bolt was broken. All four pivot.bolts remained in the

sectors. The aft end of the push-pull rod from the pedal assembly re-
mained attached to each sector. Short lengths of both cables also
remsined attached to each sector. Both pedal adjustment mechanisms
were accounted for in a damaged condition consistent with crash impact
loading. The rudder control system parts in the aft fuselage are de-
scribed in a following section of this reporst.

The aileron cross-over‘and booster mechanism mounted on the wing

- rear spar at the. center line of the airplane was broken into six'msjor'b
- pleces of crash impact forces. The three bellecrank arms to which the

cables in the wing attach and the arm to which the right hand cables
in the fuselagé attach were broken from the hub assembly. The arm for
the left hend cables in the fuselage was bent upward about 40 degrees. .

Short sections of the two right hand cables from the COckpit were
still attached to their cross-over control arms. The connector assembly
for the left hand cables from the cockpit was still bolted to its arm in an '
undamaged condition, but the cable connecting bolt was missing. - Short '
sections’ of two cables with the turnbuckles which attached at this
point were found with bends in the turnbuckles, including the clevis
ends, indicating that they were probably attached to the connector link

. at the time of the crash. The connector assembly for the balance cables
-between allerons wes still attached to its control arm but knocked off .

its bearing 'A short section of left aileron balance cable was still

 attached to this connector with the free end of the cable frayed. The
-right end of the counnector fitting was broken off in downward bending

about 1 inch from the cable connector bolt position. The clevis end of as .
turnbuckle for: i cable was still attached to the arm for the right. :

‘aileron up cable. This clevis was bent and the threads were clean

while the rest of the clevis was muddy, indicating that the turnbuckle
barrel hed been attached until after the accident. About six feet of the




Flight Controls (continued)

left alleron up cable remalned attached to its arm with the free end -

of the cable frayed. The boost cylinder assembly was broken off at all
three connections to the cross-over bellcranks, the connecting bolts -

and portions of the attach fittings remaining in place. The pivot bearings
were missing from the boost dssembly bellcrank, P/N 20-530-1064. The.

‘booster piston worked freely in. the cylinder, so its position was meaningless.

The aileron differentiel bellcrank from the right wing, when examined
~at Tainan, was intact but separated from its mounting bracket, which
* also was intact. The pivot bolt was missing, but the condition of the
pivot bearings in both parts had the appearance of the bolt having
been removed after the accidént, rather than having failed at crash
impact or having been missing prior to the accident.. A short section
of the forward 3/16 inch cable was still attached to the bellcrank,

' the free end of the cable 47 inches from the crank attach bolt was ex-

_ tensively frayed .in the failure area. This and the matching end of
fractured cable. were’ removed for laboratory examination of the cable
failure by the CAB metallurgist 1n Washington.

- The rear,.% inch, cable end was not attached to the differential bell-
crank, - the ball bearing at. this attach point having been forced out of the
“bellcrank with noticeable distortion of the hole for the bearlng The
forward rod end of the aileron push-pull rod was still attached by its
bolt, but the push-pull rod itself had been unscrewed from the rod end
without demage to the threads. The check nut remained ‘on the threaded
shank of the rod end in a normsl position. The rod was bent about.
20 degrees at its mid-point and was still attached to the aileron horn.

The aileron differential bellcrank from the left wing was found de-
tached from wing structure. The arm for the forward cable was broken
"in downward bending about 4 inches from the cable sttach point, -a long
piece of the 3/16 inch cable remaining attached. The aft aileron cable
fitting assewbly remained attached to the bellcrank, and the cable attaching
bolt was in place with its nut nearer the end of the bolt than normal.
and no cotter, indicating that the cable terminal had been disconnected
at this point after the crash. A long piece of this cable remained
entangled in left wing wreckege with the terminal which attaches to
the differential bellcrank undemaged. The pivot bearings were missing

- from the bellcrank, their holes not showing any pronounced distortion.

The mounting bracket for the differential bellcrank was broken and all
‘except part of one leg still attathed to a portion of rear spar, was
missing. The major portion of the aileron push-pull rod was still
‘attached to the differential bellcrank, the tubular portion of the rod
having separated about 5 inches forwasrd of the aft end in sharp sideward
bending. The aft .end. of the push-pull rod remeined attached to the
aileron horn.

The left aileron trim tab mechanism remained intect in & section of wing




lhe

Flight Controls (f:ontinued)

rear sturcture and aileron except that the. push-pull rod between the idler o

"and the tab was separated at about mid-polnt where the tube wall was
crippled due to sherp :downward bending. Short: lengths of the trim tab
cables with frayed ends led off the tab motor drum one groove from the
aft end of the drum on top and two grooves from.the aft end at the.
bottom This corresponds to nearly the full "UP" tab position. -

The right aileron tab motor was found lylng loose in the tralling edge' 

of & section of the right wing wreckage, having been pulled rearward out
of the mounting bracket with bending deformation of the two pivot studs.
These studs were still properly safetied, The. tab motor was intact, . &
- but the shaft was bent about 25 degrees Yust aft of the threaded section.

. The end of the idler and the forward end of the push-pull tube to the

tab were still bolted to the aft end of the motor shaft, the idler being
broken in sideward bending and the tube of the push~pull rod separated

at the aft rivet and edge of the rod end in tension .and side bending.

The rest of the push-pull rod remained bolted to the tab with a sharp

" bend in the middle and the fractured forward end battered by ‘interference -

with metal after the separation. The tab cables led off the tab motor at
its mid-point, corresponding to about the zero teb deflection position.

The cockpit control for the aileron trim tab was found-jémmed in the
neutral position with the hand wheel broken off. The cockpit control -

- mechanism for the elevator tabs was found in the neutral position with all

except one spoke of the two hand wheels broken off. The mechanism could

' be turned about one-half hand wheel rotation. The cockpit control mechanism

for the rudder trim tab was missing.

There were numerous pieces of assorted control.cables.in various lengths,

some still entangled with pieces of wreckage end others free. Nothing
was observed in the condition of these pieces indicating any ebnormality
. or damage other than that due to crash impact forces or cutting for
removal of the wreckage. .

Rudder Controls In Aft Fuselage

The rudder controls in the aft fuselage were not removed for trans- -
portetion.to Tainan. All parts from the main bellcrank to the flexible
interconnecting rod between belleranks, to the second bellerank, to the
push-pull rod, to the rudder torque tube, remained properly installed and
attached to each other and operated freely. The counterbalance on the
rudder torque tube was undamaged. o ‘ =

The rudder cables attachlng to the left end of the main. bellcrank D
were broken off short. at the forward ends of the turnbuckles at the
bellecrank., The rudder cables attached to the right end of the main ;

bellcrank extended 6 feet 9 inches from the bellcrank where they teminated

in tension failures with severe set indicating that. they were bent around -
some obstruction during breakup while under excessive load leading to
failure. The rear stop bolt on- the ma1n bellcrank was - benx approx1mate1y




Rudder Controls In Aft Fuselage (continued)

90 degrees and the forward one was broken off. The head ends of each ’ A4'§ﬁ
stop bolt extended approximately éix threads from the rear surface of the N :
stop nuts, approximately 3/8 inch* on rear bolt and approximately 3/16 inch* 1 .
‘on the front bolt. The stop lug on the second bellerank was gauged on both = .
- sides by sbnormal loading from the stop bolts. The link rod between the
two bellcranks was slightly bowed by abnormal loading. This link rod -
connected to the two points at which.a hydraulic boost cylinder had

" originally been provided by Curtiss-Wright. It did not transmit any

.control system load as long as the stop bolts on the main bellcrank
were intact. '

* These dlmen31ons may or mey not be ‘the one origlnally written."Tﬁe |
orlglnal notes are in the possegsion of the Chlnese CAA. o
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. SUMMARY

"l. The airplane structure was. severely disintegrated by - crash 1mpact ;
forces acting; in most -instances, rearward, upward and to the right on - -

the alrplane. ’

-N No indication of fatigue cracking was found 1n any of the structural

. wreckege, wmth the possible exception noted in Item 6 below.

3. Numerous joints ‘had been unbolted for transportation prior to the:
examination et Tainan, meking the examination for any disconnection in
service slightly more difficult than examination for this condition

'ﬂwould have been at the scene of the accident.

L., No indicatlon of in-flight fire was seen in the structural wreckage
or 1nterior equipment.

5. There were only a few pieces of structural wreckage bearing evidence
of relatively ‘light and short period fire and/or heat damsge after the
accldent. These were in the right outer wing wreckage forward of the
aileron, the outer part of the left wing center sectlon;'the left side

. of the vertical tail, one plece of wreckage comprising the outer section

of the left elevator, and the lavatory area of the passenger ¢cabin.

' 6. Laboratory examlnatlon of the left elevator trim tab cable fracture

disclosed damage in the fracture area suggestive of that which might be

 produced by dragging over a binding pulley or other rubbing surface.

It is possible that some of the individual wire fractures included fatigue-L
cracking.

7. The aileron down cable, 3/16", which attaches to the forward arm of
the differential bell crank in the wing forward of the alleron, separated
L7 inches from the bell crank attach bolt with extensive fraying. This
portion and the matching end of the fracture were removed for laboratory‘il
examination of the cable failure by the CAB metallurgist in Washington..

* This examination disclosed that the separation was the result of abnormal

loading at crash impact.

o /:Paw

JOHN F. PAHL .
Chief, Engineering Division
Bureau of Safety B
Civil Aeronautics Board B
Washington, D c.

- U.S. A :




* APPENDIX T

"LABORATORY EXAMINATION
. OF ELEVATOR TRIM TAB CABLE FRACTURES

Figure I-1l shows the two short sections of elevator trim tab‘débies

as they were received in Washington for laboratory examination by ‘the CAB .
metallurgist. Pages 9 and 10 in the main body of this report gives the
results of his examination which were dispatched to Taipei on July ll 196h
vThis appendix 1s the result of more detailed .examingtion.

Right Elevator Trim Tab Cable

All wires exhibit tension overload characterlstics,.with necking
down adjacent to the fractures. . Figure I-2 shows a typical wire end

terminating in fracture. No obsérved condition of the wire indicates
significant wear or other unairworthiness of the cable prior to the high
. overload which caused failure when the alrplane dis1ntegrated on 1mpact
- with the ground. :

Left Elevator Trim Tab Cable

Approximately 3/h"~from.the main fracture there are two damaged

" areas resembling wear on the outside of the cable almost opposite one
-another (approXimately 160 degrees apart). These damaged areas are
- shown in. Figures I-3 and I-k. Before the cable was unraveled for .

detalled examination, broken wire ends were visible in the more severely
damaged area, Pigure I-3. About 15 degrees from the damaged area shown -

. in Figure I-k, at the damaged area end farthest from the.main cable
- fracture there were some wires pulled up, as shown in Figure I-5.

The failed ends of the 49 wires in this 7T x T cable have three .
distinetly different appearances, as follows: 17 exhibit necking down,

- '18 are crimped, and 1k show wearlike damege characteristic of deforma-
tion due to one or & few interferences with a hard surface at very high

pressure, rather than often repeated dragging over a surface at pressures

consistent with those produced by a lightly loaded cable such as this -

one is in normal service. These three types of failed ends are shown
in Figure I-6.

The center strand of seven wires failed from tension overlcad, as

" ghown in Figure I-T, with no indication of wear or other previous demage.

Examples of the more severe wearlike damage on the exterior wires
of the other six strands are shown in Figures I-8 and I-9. This too is
typical of damage due to-one or a few interferences with hard surfaces
at very high pressure, rather than normal service wear of a lightly
loaded cable dragging repeatedly over some stationary surface.




Left Elevator Trim Teb Cable (continued)

o It is'?ossibie that some of the individual wire fractures could
. have included fatigue cracking, with subsequent obliteration of the-
: characteristic fracture surfaces due to moving interference with a -

“hard surfaée'ax high pressure. However, it appears more probable that

Joth the wire fractures and the wearlike damage on exterior wires of

e cable occurred during the disintegration of the alrplane on’ impact»

w1th the ground. No positive indication of significant wear or other
Cunairworthy condltion of this cable prior to impact of the airplane
- with the ground was found durlng this examination .
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APPENDIX. IT

. LABORATORY EXAMINATION
OF RIGHT ATLERON DOWN CABLE FRACTURE

Figure II-1 shows the two pieces of right aileron down cablefremoved'
from the wreckage for laboratory examination, with the two frayed ends of

" . the fracture area positioned adjacent to each other. This cable is 3/16"“

diameter 7x19 coustruction. The Engineering and Menufacturing Branch of
the Federal Aviation Agency at Atlanta, Georgia, has advised that this is
the proper diameter for the alleron down cable assembly, P/N 20- 530 1212 '

A1l wires of this cable falled due to tension overload. Flgure II- 2';"

shows a typical wire end with necking down adjacent. to the fracture. .No-.

indication of significant wear or other unairworthy condition prior to
.disintegration of the alrplane on impact with the ground was, found in
- this examinetion.. . . : '
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APPENDIX III

. C-l6 MODIFICATIONS = -
. AND FAK APPROVED LIMITATIONS -

Numerous modlflcatlons of the Air Force Cc- L6A through F alrcraft have . « . ?‘

been approved for civil’ certification by the U.S. CAA and ‘its successor,
the FAA. ‘The pr1n01pal modlflcatlons are.as follows:

"Spec., No,. o Type Certlflcate Holder e i' Models _
342 . Riddle Airlines- E . G-lgF, G-héA &D,
- . o o CgR
A-808 - dekyweys Internetional. . G- héF -
A-789 . L.B. Smith Corp. ~ c-léa & D, c-usr
' T o . , Super h60
A—786 e - Curtiss4Wright Corp. , —héE.
a-12. Flying Tiger Line - C-lA & D, C-L6E & F

All of the above, with maximum takeoff weights ranging from h2 500 o
~ pounds to 50,650 pounds, and approved for cargo .only or passenger: operation;
incorporated the C-L6F type horizontal tail with "Vee" tabs and, with two
exceptions, either the C-L6A & D vertical tail with hydraulic rudder boost
or the C=46 E & F vertical tail with the spring tab in addition to the trim’
tab. One exception was -developed by the Aircraft Engineering Foundation.
This consisted of a C=46 A & D vertical tail, minus the hydraulic boost
cylinder in the rudder control system, but w1th the vertical tail trim tab
push-pull rod replaced by a double acting hydraulic cylinder with metering
pins giving two way boost and blow-down features. The other exception, |
developed by L.B. Smith used the "D" rudder without the rudder system |
hydraulic cylinder, but with a new idler at the rudder hinge llne making
the rudder trim tab a servo tab as well.

With these design features the.various modlflcatlons were approved
for c¢ivil certificgtion with a rear C.G. limit of 324" (29.7 % m.a.c.)
gear extended (effect of retracting landing gear £ 21,029 in. 1bs.), except’
for the Riddle C-L6R which was approved for a near limit of 329"

(30.0 % m.a.c.) gear extended. The military forces had used various versions

at higher weights and more rearward c.g. limits under military requirements,
but these extensions did not camply with elther CAR 3 or CAR hb and were.

' not required to for military use..

_ The reason for the U.S. 01v1l requlrements relatlve to the vertlcal 51
tail and rudder control system was to prov1de a minimum control speed, V me?
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_ consistent with what are considered safe operational requirements. The
civilly required features produced a V. of 92 to 98 mph as contrasted to-
a Vpe of 120 to 126 mph on mllltary versions. In Vpe tests the CAA
measured a rudder pedal force of 160 pounds to hold the airplane straight
at an airspeed.of 95 mph indicated on the "F" rudder with the servo tab.
On the "D" rudder without the hydraulic boost qyllnder the requlred pedal,
"~ force would be much hlgher at this speed.

The military values tend to result in the alrplane taklng off at

speeds considerably lower than Ve, under which conditions an engine failure

can necessitate a landing straight shead. Under U.S. civil requirements
-an engine failure at any speed greater than V1 should permit continuation
'of takeoff and cllmb under standard sea-level conditions, Vi usually belng
near Vmce .

Separate flight tests by Curtiss-Wright, the CAA, and the Aircraft
‘Engineering Foundation disclosed that, with the "E® type elevator, the
"Wee" tab feature was necessary for longltudlnal stability complylng with

U.S. civil requirements at the approved rear c.g. limit of 29.7 % mac gear

extended. Without the "Vee" tab on the "F" type elevator the use of high -
-.elevator angles at low airspeed and rearward c.g. can produce control
_ reversal, which is prohibited by U.S. civil requirements at any point

B within the approved operating range of an airplane. The preloaded spring

in the left elevator tab motor shaft, producing. the "Vee" tab action, was

a source of serious difficulties during the early military operation of the
. C-U6F, with the result %that the military authorities decided to operate

the C-L6F without this feature as a safety measure under the- condltlons
-existing at that time.

Different versions-of,the‘C-hé family have minor variations'of the
hydraulic system. 'However, the attached copy of Figure 10 from.T.O.

1C-L6A-1, Section II, page 18, shows a hydraulic system schematic drawing
representatlve of most C-lb alrplanes in regard to the general arrangement -

~ of the main hydraulic system and the lines to the autopilot. It is. per-

tinent to add that the normal main system pressure was 1040 to 1350 psi on

serial numbers prior to AF Ll- 77895 and 1100 to 1350 psi on. serlal numbers -
AF 1),-77895 and up. L

Figure 203 on the attached copy of page 258, Section IV, Paragraph 17-
of T.0. AN O1-25LA-2 is a representative autopilot sohematlc drawing. The
autopilot pressure reducer is designed to-limit the hydraulic pressure in:
the autopilot system to 130 to 150 psi. Wlth the maximum pressure of 150
psi a pilot can easily overpower any axis of the autopllot in the event of
unwanted action thereof. v

' However, sufficient contamination of the hydraullc system to . cause
blockage of the main system fllter, whlch returns fluid dlrectly to the -

,..,__.,.m__,v,..__......o,.,_.._....
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main reservoir, can,. w1th jammed check valves, cause back pressure in the
-brake and autopilot servo return lines capable of operatlng elther,
whether either system is "OFF" or "ON". This back pressure to any auto- .
pilot servo can approach nine times the normal maximum autopilot system
pressure. If such a back pressure should occur it could require an:
extremely high pilot effort:bo overpower an unwanted action of the auto-
pilot servoy The direction in which an autopilot servo will respond to -
~any such back russure ls dependent on the position of the corresponding
“control valve at the time. '

leflcultles of this type led to the de31gn of various U.S. CAA _
approved modifications by different agencies to bypass unwanted back pres--
sure from the autopilot servo return line directly .to the main reservoir,-
~or to produce similar results. The writer of this report has no infor-
mation relative to the condition of hydraulic system ma1n reservoir or any
" modification of the hydraulic system of B-908 - :

There is no Alrworthlness Dlrectlve issued by the U.sS. CAA or FAA

requiring design modifications to overcome the above-mentloned type of
hydraullc system dlfflculty. :

: .Attaclfnnents ’
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Figure 203—Avtomatic Pilot Schema!ic

6. Turn the aileron knob until its follow-up
index matches the zero point in the banking scale at
the top of the bank-and-climb control dial,

7. Turn the elevator knob until the elevator
follow-up index matches the elevator alignment mdex
at the side of the bank-and- climb control dial.

8. Open the speed control valves at least
four turns, or turn the adjustable bleed dials to the
maximum counterclockwise position. With the hands
and feet on the controls to prevent a sudden movement,
set the bleed valve to "NORMAL"” and slowly turn
the main valve to “ON.”

9. Check to see that the oil pressure is withia

. range of 130 to 150 psi.

10. Rotate the automatic pilot hand-centrol
knob corresponding to the control being adjusted until
the control surface has reached its stop. Continue rotat-
ing the control knob beyond this point unil the
follow-up indices are approximately 5 degrees apart.

11. Note the readings on the two gages teed
into the servo being adjusted. If the differential pressure
(difference between the gage readings) is equal to the
indicated automatic pilot oil pressure, insert a screw
driver in the overpower valve adjusting screw on -the
side where the piston rod is fully extended, and turn
the ad)ustmg screw counterclockwise. If the differencial
pressuze is 75 percent or less of the operating pressure,
tura the adjusting screw clockwise.

. 12, Rotate the automatic pilot hand-control -
e..\',b m the opposxte dxrecuon to move the control

@,

258

surface hard over agamst the opposite stop.  Adjust the
other overpower valve in a similar manner,

_ - 13. To check the adjustment for each direc-
tion of control, rotate the hand-control knob until the
control surface is centered. Then manually overpower
the control first in one direction, then the other, while
the tes¢ gages are being observed. The difference in the °
gage readings for each direction of control should be
between 75 and 100 percent of the operatmg pressure
and should be approximately equal.

14.  Adjust the overpower valves of the other
two servos in a similar manner. - : '

Note

When the test gages are moved to adjust the
overpower valves on another servo, it will be
necessary to turn the.automatic pilot “OFF.” -

15. When the overpower valves of all three
scrvos have been properly adjusted, tighten the lock- l
nuts, remove the test gages, replace the plugs in the
servo, and replace the overpower valve end plates.
Blccd the air from the hydraulic system. '

16. 1If flight tests disclose that the overpower
valves open during normal flight conditions, it will be
necessary to reset them to open at a'differential pressure

~which is a higher percentage of the automanc pilot.

operating pressure,

(12) SPEED CONTROLS-On au'planes pnor
to AF42-60942, the speed valves control the flow of
hydrauhc ﬂuxd from c.xch servo; cylinder to the reser-

Revnnd 1 November 1953
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| CIVIL MSRONAUTICS BOARD - LR WAL nue a] ? M
Burceu of Safely ' : .

Washington, D, .
August 13, 196k

BEPCRT OF m'\rmﬂ OF MANIFOLD mem GNE, CIVIL AIR -
W‘O&i‘ C-h6 ACCIIREY, TATVAR, CHIN., JUNE 20, 1964

The maifold presaure gege dial, pombers end poinber ghafts from
tha gsubiact airersft werce exsalned 4n detail for the purposs of estod-
lishing the weifold pressure indication ot the vims of impaoct 1T
possidla. The actuxl positlom of the pointers at tho time the instru~
went was located after the accident is not known to the writer. IHowevar,
beceuse damege to the dial imdicatas the pointery were =t, at lasst,
three poaitions Guring the crush sequsnse, the pomter poeitifm when
found is of no particulor ai‘,,nificmoc :

Fhotogyaph Ho. 641067 depicts the dinl deforsmed irregulurly - . S
arcund 1ts poriphory. The poinbers are beunt such that thay conform ' 1
gensrally with the deformed dial ot spprosimately MO imchee. This o g E
canformtiy does pot occur ut amy other Joontion om the dial. Botk . 0 A
pointers aye bent similerly ~pd seizsd Cogether Ly the cmsh ammg:e
to the poisters amd thedr concentric ghnfis. R

- Fuartbor oxaminetfon of the ddal revoa)ﬂeﬂ two seulf i‘crmd ,
- shoulders oo the dial whors the surfcoes wos digplaced toward the
- painters vwhen tha grosa peripboval distortion coourred. The ralaad
shoulders mafehed the pointers at 20 inckes end 45 fnches mwnifold
pressure. They could be moved through the 20 inch to 43 inch aye
on the dial. FPhotographs Hoz. 31068, 651082 mnd B410690 show tmc ’ :
gvidence at the 45 inch pogition snd pbotagmpha Hog. SRIOTL ol . :
Sh10T2 shoy like evidence at the 28 iach position. Pbotos‘mph
Fo. 641068 alvo ahews lack of poimters conforming with the bent
face =t the &5 inch pooition ond photograph Ko. 681071 shows the
emus cocdition st the 28 inch positiom.

Chipped paint o tm edges of the Ko. 1 poimter m&ncide with
the shrapions at the 28 4inmch zud ¥5 jnch loentions and abrasions om
the wleraide of this same pointer coimeide with thoe 45 inech dfal
etrssiona. Photogruphs Hos. GAL07TR, 641075 and 641124 depict this
svidenes, : A

- The sbafts on whioh tiw polutars aa well es thae holos In the
‘By. @ polmter were deforisd. Likewise, the hole in the fixed plate C
through widch thy poduters pess wea defarmed. Aligning theese deformxtions
 resulted in a poluter yositlen of 32 inches to 33 imches wenifold pressura.
a}u avidm is s:mn o p'&mtasr'xphs Mos. 641100, &51102, @uom :ma .
11ee. .
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~ Rpt. of Mxmimztiw of Mastiald Prespure ﬂﬂgﬂ, czvﬁ A:lz» 'xrmpom ~8,
- eeb6, Mv&n, Ciinn,  6/20/6%

_ Bremmelzing, the thybionl evidence indicaties the manifold pressura
. Goge Hedsters werw sblzed together by impact damage vhils lmiicwiing

o eppetriuxtely the pase madmg. During the impact pdwied, ome or
buth polaters were ot 28 inches, 32-33 inches, 4O fiches, opd 45 inches
fealfeld prosoure. Ax found, the twd pointers, lecsked together, could |
bo woved tetween the BS inck and 45 inch wstremes.  The poimters :
conloresd mowt mparly end reagomsbly close to the dial &a:rhmtion

ot the bo meh mn&fom mam 1oaation. T _

Al:mn B. Ballssm ‘
S : Son.icr Mm'plant Srec:l.olm
ABHallman/cze | :




